Regional distribution of the enzymes and substrates mediating the action of cAMP in the mammalian lens.
Localization of adenylate cyclase activity in the outer cortical regions of the bovine lens correlates with the restriction of the Gs and Gi guanine nucleotide regulatory subunits of this enzyme to these same regions of the lens. In contrast, the major membrane substrates for cAMP-dependent protein kinase (cAMP-PK) (molecular masses of 18, 26 and 28 kDa) were identified in both the inner nuclear and the outer cortical regions of the lens. However, there were differences in the relative amounts of Pi incorporated into the 18 kDa and 28 kDa components in different lens regions. The three major membrane substrates for cAMP-PK were also phosphorylated when homogenates of lens cortex were incubated with [gamma-32P]ATP plus activators of the lens adenylate cyclase. In contrast, there was no incorporation of 32P into these substrates when homogenates of lens nucleus were used. When exogenous cAMP was added to homogenates of lens nucleus or cortex, 32P was incorporated into the membrane substrates for cAMP-PK in both regions of the lens, indicating that cAMP-PK was present in both regions. Interestingly, cAMP phosphodiesterase activity was at least 10-times greater in lens cortex than in the lens nucleus. These results indicate that while the major membrane substrates for cAMP-PK could be phosphorylated in all regions of the lens, there is a restriction of those enzymes that synthesize and degrade cAMP to the outer cortical regions of this organ.